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Attitudes and Behaviours in 
Relation to New Technology 




Numbers of older people are increasing and this will continue for several 
decades to come. With that, there are changes as we age that can affect or impact 
upon our travelling and transportation needs and behaviour. In addition, there is 
an almost universal problem that many of all ages people have low levels of com-
puter literacy. Transport may well look very different in the future. Not only auto-
mated vehicles, but also new transportation systems, such as Mobility as a Service 
[MaaS] and the likely developments in public transport that incorporate real time 
travel information, facilities and ease of use information all mean that older people 
wishing to travel will necessarily have to engage with some forms of new technol-
ogy. The new systems will need to be personalisable to individual travellers. This 
chapter considers the needs of older travellers and how new technology can meet 
some of those needs and what is necessary for it to be appropriate to, and usable by, 
older travellers.
Keywords: new technology, older people, travelling, attitudes, behaviour
1. Introduction
This chapter is in three main sections, plus a conclusion at the end.
The first section covers what happens as we get older, in terms of abilities, skills 
cognition, psychological and social changes and changes in technological ‘savvy’ or 
awareness.
The second section looks at how changes in transport systems can be made much 
more useful and usable for older people; in addition the vision of the future that is 
MaaS in the UK is considered, especially for the older and more infirm category of 
older people.
Finally there are a number of considerations [such as ergonomic ones] in terms 
of the older traveller using new technology to aid their travel, and what the require-
ments are for that to work as well as possible.
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2. What happens as we age?
2.1 Getting older- what changes cognitively?
Being ‘older’ used to apply to people aged over 50, but in modern times it largely 
refers to people who are at least past retirement age, which would be between 65 
and 70 in most countries, right up to 100+. It is possible now to find large numbers 
of people aged over 80 who are highly active. However increasing longevity brings 
not only more fit older people, it also means more older people with limitations and 
disabilities and more people generally with low levels of computer literacy [1].
Some things do deteriorate with age, including many cognitive functions, 
for example memory and retention, but also some skills such as navigation and 
situational awareness. Response times, such as reaction times in the event of an 
emergency also slow with age, even more so when there are multiple demands on 
attention and attention-switching and/or distractors (for example see [2]).
2.1.1 Cognitive age-related declines and gains
Between the ages 20–80, there is a decade-by-decade reduction in processing 
speeds, working memory, cued and free recall: these are real reductions in every 
decade, although a steeper decline between 70 and 80 [3].
There are also age-related gains:
• habituated skills and sustained attention, past experience allowing better 
anticipation,
• increased vocabulary and knowledge,
• recognition and other crystallised abilities that rely on culture-related life-
long learning and these increase throughout adulthood and are preserved in 
healthy ageing; gains may also relate to older adults adopting age-counterac-
tive measures to compensate for losses. The evidence for functional reorga-
nization [the plasticity of the brain] and compensation along with effective 
interventions does hold some promise for a more optimistic view of neurocog-
nitive status in later life [4–6].
2.1.2 Distracters and slower processing
There is ample research showing the distraction of cellphones causing a dete-
rioration in driving performance in terms of reduced ability to react and respond; 
whilst this occurs at all ages, it can be a particular problem for older people because 
it involves switching attention [7]. We also know that visual field declines with age 
but this is not universal by any means [8]: we cannot assume that all older people 
necessarily have poor eyesight, and transport or other policies reflecting this that 
restrict driving privileges for older people have no scientific foundation- in other 
words, restrict drivers if you wish by testing visual field, but do not do it by age. 
Decline in situation awareness relates to shrinkage in the field of view but not to 
cognitive decline: these constitute an issue in perception of travel-related informa-
tion but mean that training to improve situation awareness may have some real 
value.
The findings of slower processing, working memory and attention-switching 
declines, are clear but there is huge variability for all of these: reasons might 
include health status and fitness being huge positive indicators for self-efficacy 
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and achievement for older people whereas stress levels have negative impacts etc.. 
Not only that, but pathological age-related changes (such as Alzheimers’) can be 
undiagnosed for up to 10 years, so not only might abilities decline with age, but also 
there will be declines associated with diseases of which the individual is unaware; 
for example perceived difficulty in using everyday technology increases in people 
with mild cognitive impairment [but may be attributed simply to just ‘getting 
older’] and accentuates in mild-stage dementia [9, 10].
Older people displaying lower levels of cognitive skills may actually be due 
to mechanisms that were present earlier in life that generate life-long differences 
rather than due to ageing, for example due to less-enriched environments; indeed, 
research on the brain’s plasticity implies that changes continue throughout life and 
thus the option to enrich the environment to facilitate positive changes at any age 
point presents a distinct possibility [11], such as improving ‘situation awareness’ by 
using driving simulators.
From this, an unwillingness to engage with new technology may be a life-long 
issue but at the same time it is not too late to change, albeit with much training and 
support. In terms of transport and developments of travel ‘apps’, many older people 
may have relatively little experience of journeys, some may have travelled only by 
plane to a holiday resort and little else by way of organized or unorganized travel 
(see [12] showing for example lower bus use than planes) and so an ‘app’ to help 
with trip-planning may make little or no sense to them.
2.1.3 Other psychological mechanisms that decline
Other psychological mechanisms that decline with age include situation aware-
ness as mentioned above, navigating skills, episodic and autobiographical memory, 
etc. [13–15]. Losses of episodic memory involve the link between an image [venue] 
and its name being lost, but better signage linking a name to a picture can help in 
this situation, and could be adapted to be possible with wearable devices, which 
could also help those with early dementia be able to travel without worrying about 
knowing where they need to be. There are many ‘visual’ or ‘conceptual’ maps that 
show imagery linked to names; for example as early as 1968, Fisher developed a 
‘conceptual map’ of Newcastle upon Tyne, using image-name links plus perspective 
to enable travellers to negotiate the city centre [16]. Sustrans maps showing cycle 
routes utilize a similar approach. To be amenable to older travellers with memory 
loss, this approach could be developed for a touch screen with increasing levels of 
detail.
2.1.4 Age-impaired task performance
Performance of tasks can be impaired or counteracted, enhanced or neutrally 
effected by age [17]. Older people may learn how to counteract any inability to 
perform a task or their experience or knowledge might actually enhance what they 
are doing- examples include driving different routes to avoid difficult situations, 
 driving more slowly to compensate for perceived slower response times, or driving 
in daylight only, or to avoid glare, or using familiar routes [18, 19]. Age-impaired 
tasks are not only those that rely on complex switching of attention or speed of 
response, they may also be impaired by high levels of emotion or stress [such as 
frustration of being late], both of which directly affect memory. An age-impaired 
task may be one at a forced pace, whereas an age-counteracted one would be where 
the older person, aware they may be slower, works at their own pace. Inhibitory 
responses are less efficient with age so it becomes more difficult to access relevant 
information and delete old information from our processing; again, many people 
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learn to compensate for this, for example by keeping to simple or more habituated 
tasks that require fewer or lower inhibitory responses and which appear to be unaf-
fected by ageing [20, 21]. Increased amounts of or new travel-relevant information 
would mean that processing may be problematic if it interferes with the existing 
information travellers hold in their memories about the trip (see for example 
[22–24]); additional information could only be of value in this situation if precisely 
targeted at the person and the specific journey, and not adding too much new 
information to process. However older people are very able to maintain sustained 
attention, so tasks that require this but not divided attention may be relatively 
age-neutral, and in any event even divided attention tasks may be improved with 
practice and training in older people [25, 26].
Age-related changes may disadvantage older people in an increasingly screen 
and button-based world [23]. The over 70s in particular exhibit difficulties with 
touch screen interfaces and the navigation logic of applications [27]. Too much 
information can present anybody with a processing dilemma, particularly older 
people; for example over-complex display systems of travel information, either at 
sites or on mobile apps, may present them with something they struggle to deal with 
and thus avoid. So there is the problem that any declines in cognitive processing 
could lead to reduced or no use of new technology, which in turn leads to exclusion 
of older people. There are many recommendations that can alleviate or at least 
mitigate such issues, covered later in this chapter.
2.1.5 Summary of cognitive changes with age
In summary, older people can be slower to respond, can have reductions in 
working memory capacity and computing span, problems switching attention, 
decline in visual field; episodic and autobiographical memories decrease most 
and aids for retrieval are needed; there is difficulty in moving onto new topics as 
inhibitory mechanisms cling to previous topic; less attention focus especially when 
tasks increase in number; situation awareness is worse with age; slower navigation 
skills. Memory is also negatively affected by emotion or stress but is improved 
by enriched environments. There are real reductions in every decade, although a 
steeper decline between 70 and 80; in contrast, vocabulary and knowledge-related 
measures rise slightly with age right up to 70 and then level off, and age makes no 
difference to recognition [3]. The plasticity of the brain, functional reorganiza-
tion and compensatory increases in frontal lobe activation mean that the brain 
can change throughout life and there is evidence that these can be encouraged by 
interventions so many of these changes can be influenced for the better. There 
are problem of early undiagnosed pathological ageing diseases, affect working 
memory. Restricting insurance policies etc. should be done on the basis of testing 
visual field but not by age.
2.2 What else changes?
The psychological factors and traits that decline/change with age include risk 
taking, risk awareness, motivation, personality and resistance to change.
2.2.1 Personality
In terms of personality, there is no evidence of changes beyond the age of 30, 
but it must be said that the age period 16–30 is one of change in most psychological 
factors and indeed is associated with changes in the brain and hormones. A relevant 
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personality trait in this respect is openness to change, which is likely to be normally 
distributed and in terms of openness resistance to change is a default position in 
terms of evolutionary psychology (see for example [28]); and there is evidence 
of increasing resistance to change with age, although that needs to be unpicked 
in order to understand it: for example it may be associated with low-involvement 
whilst high-involvement may be associated with changing attitudes; this is impor-
tant if we are looking at technology engagement with which older people may 
exhibit low involvement. In addition, attitudes changed can just the same change 
back again; so positive changes in attitudes to technology will need to be reinforced 
if they are not to revert to earlier attitudes [29].
2.2.2 Attitudes and change
More negative attitudes towards computers by older people are related to 
perception of less comfort, efficacy and control, all of which have been shown to be 
improved by increased experience [30]. In addition, the literature on change and 
change management points to low trust, perceived lack of competence, poor com-
munications, not understanding the need for change, exhaustion/saturation and 
changing the status quo [away from habituated behaviours] as all being culpable. 
When people are asked to articulate their reasons for resistance, risks outweigh 
the benefits, they do not have the ability to change, perceive that things will be 
made more difficult, not meeting their needs and so on are all cited [31]. Many of 
these issues are relevant to the unwillingness of older people to engage with new 
technology.
2.2.3 Unwillingness to reduce driving and the role of affect
As already mentioned, older people when driving often engage in age-counteracted 
behaviours [self-regulation] and are thus less likely to take risks and avoid difficult 
driving or travelling situations. Less peer pressure and increased self-awareness may 
influence age-counteracted and compensatory behaviours for older people view limi-
tations [8, 32–34]. Many older drivers will be unwilling to reduce their driving because 
of the increased inconvenience, loss of social activities and lack of suitable alternative 
transport modes, loss of independence and increase in social isolation etc. [35–39]. The 
relationship between many people and their car is not so much an economic one as an 
affective one and they make choices about travel mode using the affect heuristic [40]; 
this means that comfort, convenience, feelings of risk and security, etc. all play the 
larger part in the decision. Older people may be more time-rich and potentially more 
money-poor than they were when working, but decisions on transport mode are still 
likely to be affect-driven, and poor public transport provision must surely exacerbate 
that situation (e.g. [41]).
2.2.4 Risk taking and risk awareness
Risk taking and risk awareness can be critical for all travellers. The reasons for 
accidents differ considerably between older and younger people and most insurance 
premia follow a U-shape with age, with by far the highest premia at <25 yrs., drop-
ping to age 30 where they remain low until the late 60s. Accidents and injuries are 
caused by different elements at different ages: selecting and processing information 
in a complex task may be causative for older drivers accidents, whereas overestima-
tion of personal skill, sensation-seeking and a preference for risky driving, reaction 
times and ability are causative for younger drivers [32, 37, 42, 43].
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2.2.5 Some health issues can improve
Ageing also has some basic physiological aspects: it is related to changes in the 
cardiovascular and cardiopulmonary systems; however deficits can be reduced by 
training, practice, aerobic exercise and these also may improve the efficiency of 
neural processes, which we can see in healthier older adults’ increased take-up of 
technology [44–46].
2.2.6 Summary of non-cognitive changes
Therefore we can say that increasing age is associated with more positive 
attitudes and emotions and an optimistic bias; self-awareness of functional decline 
leads to many age-counteracted or self-regulatory behaviours; resistance to change 
is the default position and slowly increases through adulthood; older people have a 
lower self-assessment of skills and abilities; increased lack of confidence, fear and 
anxiety with regard to new technologies, perceived less comfort with, efficacy or 
control over computers, dehumanisation all affect motivation to engage with new 
technology. Attitudes change [to new technology] requires reinforcement otherwise 
it will decay. Self-efficacy is predictive of better health in older people- relevant to 
adopting new technology.
2.3 How do people learn new technologies or resist becoming “tech-savvy”
2.3.1 Age related factors
Learning of new technologies is a complex challenge for many older adults if it 
does not suit individual capabilities; reasons include perceived loss of control, lack 
of confidence, not seeing the need, wanting to retain the status quo and so on, many 
articulated in this chapter already [47–51]. Reasons for adoption of new technol-
ogy de facto follow the reverse of these, and would include feeling confident and in 
control, perceiving a current need and recognising a future need plus past relevant 
experience [52, 53].
Since much information technology only began to become commercially avail-
able in the mid-1980s, so younger people have a ‘head start’ and often tend to be 
good at digital technologies; they invariably use them at school or at work in the 
form of computers, laptops or smartphones, and even internet access in households 
with an adult aged 65+ have now risen to 80% in 2020, and online shopping has 
increased massively especially in 2020 [54]. Those older adults whose occupations 
involved computer use, e.g. engineers [52, 53] are more likely to perceive the need 
for and be able to learn and use new technologies with confidence.
However the evidence is that most people, across all ages, are a long way from 
being tech-savvy, and that also includes a large proportion of older people; as tech-
nology develops, it may always be ahead of older people, although if the develop-
ment rate levels off this may be less of an issue in years to come.
2.3.2 The digital divide
An international study by OECD [1] attempted to quantify the differences 
between the broad population and the technology elite: data collected from over 
200,000 people aged 16–65 in 33 countries yielded four levels of technology 
proficiency. The findings suggest that over 65% of UK adult population are at Level 
1 (can do tasks typically requiring the use of widely available and technologies, 
applications such as email software or a web browser”) or below. The OECD average 
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for level 0 or 1 is 69% with Japan 66%, USA 67% and New Zealand 56%. So there is 
a clear technology- divide across all ages, which can be proposed to be larger than any 
age-divide.
Therefore for designers to target a broad consumer audience at any age, 
they must:
• keep it extremely simple, meaning little/no navigation required to access 
information or commands required to solve a problem;
• have few steps or operations, few monitoring demands;
• allow identification of content and operators through simple match
• include no need to contrast or integrate information.
More importantly for our considering older people here, the OECD study did 
not include people aged over 65, where the percentages of being Level 1 or below 
should be considerably higher. It is clear that there is a responsibility- and benefit- 
for designers of current and future ICT to make it accessible, affordable, anxiety-
free and helpful so older adults can use it [55]. Most ergonomists and gerontologists 
would agree that designing for the disable user would be similarly useful to all.
Page [50] suggested that whilst older users may show a keen interest in learning 
and using technology, they often do not feel fully equipped to do so. Motivation to 
learn may also be a function of utility; this means that over-complexity may present 
older users with a problem beyond what they can manage [29].
One key area for non-engagement with technology relates to user confidence in 
own abilities, fear and anxiety [53, 56]. Technology has been shown to be a source 
of anxiety amongst older users, for example concerning loss of privacy, lack of 
confidence, a perceived lack of need and an unwillingness to learn through trial and 
error [55, 57, 58].
Working with computers, tablets or smartphones inherently requires work-
ing memory and fluid intelligence, the ability to reason and solve new problems 
independently of previously acquired knowledge, which are also predictive of 
each other, along with attention-switching (e.g. [59]). Whilst training on working 
memory can improve general fluid intelligence, the effect is dosage-dependent, so 
the more training, the greater the improvement. The implications of this for train-
ing older people in new technology are therefore considerable (e.g. [60, 61]).
Instructions and manuals are often not clear, difficult to follow, and need to be 
improved; there is some research on this already, but more is needed. Examples of 
where this has been done to very good effect, in the commercial and Government 
areas, is the work on instructional text of James Hartley (e.g. [62]); examples of this 
approach can be seen in the design of entirely visual passenger safety information 
in airplanes and some instruction formats. Too much instructional information in 
a manual or Web Page, or too much hierarchical and negative searching can lead to 
cognitive load issues [63, 64].
2.3.3 Summary of section
In summary, there is and will continue to be a digital divide in tech-savviness- 
albeit not total illiteracy on the lower side but a divide nevertheless, which extends 
currently down to 16–25 year olds. Older people may be less confident and poorly 
motivated to take on new technology, but there is a strong role for additional 
training to help with working memory and fluid intelligence and a need to develop 
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good instructional material to support this. Personalised and self-regulated learning 
should be available for all new technology.
3. How can transport system changes benefit older people?
The UK Government has published details of a MaaS approach [65], which 
would allow for personalized transport in some ways; this would include ticketing 
and many other services through single systems – early examples include smart-
cards that can allow the user to go from mode to mode without any reticketing. 
In the longer run, it would move towards a more bespoke service that can benefit 
the less mobile by allowing transport to be summonsed to precise destinations for 
personalized journeys. This is one example of new technology working to enhance 
and improve, and for the less mobile actually enable travel to be undertaken.
In the UK Government report on engagement with new technology by older 
travellers [66], ideas were proposed that related to a smart user interface that could 
enable travelling. However, several researchers have commented that older people 
have a long list of needs that would be important for their travelling, for example 
the availability of rest places, toilet facilities and ease of access and egress at all 
points. Whilst Transport for London [TfL] has gone a long way in enabling wheel-
chairs on buses and other travel places, this is clearly not a completed exercise as for 
example many tube stations remain wheelchair-unfriendly and information about 
when the next bus is arriving is not sufficient to enable trouble-free travelling; nor 
with much lower levels of per capita spending on transport outside of London, are 
things looking as good.
The report [66] also proposed that big data and information being provided 
by users can work towards the data base needed so that the full panoply of needed 
information is accurate, precise to what is needed and provided in real time for 
older and less physically able travellers. As an example, you as a disabled might want 
to go on a journey to eat a meal at a restaurant with your friends, calling on the way 
back to collect some items from [say] the chemist. The information you will need 
includes the transport availability, estimated arrival time, whether or not you will 
be able to board, the availability of facilities at the destination stop, the availability 
of ramps, or stairs, or seating, whether under cover, etc. at the destination. Then all 
the same information to get to the next destination, the chemist, then more infor-
mation again about the homeward part of the journey. You also need to be fairly 
certain that the service will actually be running with no cancellations, no temporary 
movement of stops, for all three journeys. In the world of totally personalisable 
transport, you would be able to book the whole journey using a personalized 
vehicle from start to destination to destination to home, and do all this booking by 
touchscreen.
So the question is- where are we in relation to the ideal world of reliable trans-
port, full information provided in real time, integration of services, etc. And 
further, can all this be achieved using a full blown Maas? And if so, how will this 
work in rural and small-town environments as opposed to large cities, particularly 
London, where there is already some integration?
It has been argued by many authors that this requires a political will, some 
legislation, and planning and infrastructure changes to get there. The recent 
massive changes to cycling infrastructure following from making transport more 
Covid-compliant has actually, at the time of writing, moved people out of buses and 
into cars and some onto cycles. The Cycle superhighways in London are certainly 
reducing road space for other vehicles; the congestion charging there has also 
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changed how traffic is operating. However these are somewhat piecemeal and need 
to be even more integrated, which is possible of course, but so far at a much larger 
expenditure rate [in London] than for any other region or city in the country. We 
still see bus stops moved temporarily, and other issues that make a journey for a 
disabled person much more hazardous and difficult.
The UK government has also reported on what a future might be like for more 
active modes of travel, including walking of course but also electric bikes, scooters, 
and e-boards. The possibility for electric bikes and scooters is that they will bring 
more, and older, women into travelling and possibly leaving their cars behind 
especially for shorter journeys. The evidence is that shorter journeys dominate car 
use in cities and towns in the UK and elsewhere, and ebikes that can take cargo 
offer the possibility of local shopping in a more environmentally friendly, healthier 
and more sustainable way; however these also require some infrastructure changes 
to ensure they are as safe as possible, for example cycling highways and safe and 
secure parking (as things such as batteries are valuable) [67]. Ebikes are also likely 
to require legislation since at the moment they can go quite fast with an unlicensed 
driver, such as a 70 year old woman who does not hold any driving license can buy 
and drive one of these.
The problem is however more complicated, as many of these solutions suit 
shorter journeys, especially in better weather conditions and necessitate their own 
infrastructure. On top of that, there is how we address longer journeys- so city to 
city, from 20 to 30 right up to 500–600 miles. In addition to this, there is the need 
for MaaS for the older traveller who cannot drive or walk with any ease, and who, 
as we have seen, might have memory problems and need logistical support and real 
time information to enable the journey.
4. The needs of the older traveller
There are several major over-arching issues here, from which all the require-
ments may be derived, and these issues are:
• There are design features that are absolutely necessary for older people but 
which can benefit all users.
• That the primary way forward, especially for older users of transport, will be 
personalised and bespoke use of technology - for transport, assisted living, 
health etc., all designed in a user-centred and participatory way.
• That there is always going to be a ‘tech-savvy’ divide, for at least several 
decades into the future; therefore it is not proposed here that we try to increase 
‘tech-savviness’ as such but adapt the technology instead.
• Using new technology is never going to be intuitive to people on the lower levels 
of tech-savviness unless it’s design is specifically targeted for that level of user.
4.1 Design features that deter users
There are already many examples of what constitute ‘good’ and ‘poor’ features 
from an ergonomic perspective, and to this we can also add design principles and 
what research on technology acceptance is telling us. Examples of technology design 
featured include the following with comments about why each may deter users:
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• Poorly designed keypads. A major problem for old people particularly is that 
keypads of some digital devices are too small for accurate operation.
• Complex interfaces. Complexity may introduce errors and slow them down. 
If the interface has jargon and unfamiliar symbols as well as too many choices, 
this will put off many people. Perceived ease of use as well as perceived useful-
ness are critical in technology acceptance.
• Counter-intuitive or difficult navigation. Today’s older people were born 
and grew up in the analogue, not binary, world. For a digital interface to be 
intuitive to them, the design proposition must come from their more analogue-
oriented point of view. “Users often leave web pages in 10-20 seconds if they do 
not see a clear value” [68]. Features like flashing and alternating pictures that 
make websites aesthetically pleasing are often at a cost of usability.
• Over-functionality. ‘Design for design’s sake’: the evidence shows that on many 
products there is more functionality than most people ever need.
• Lack of support in relation to technical issues. Many older people are depen-
dent on a friend or relative to help in set-up and support; without these, many 
more older people would become lapsed users. In addition, for technologies 
purchased for the long term, there is also a concern associated with ‘upgrades’.
• Trust and belief. Not meeting current needs leads to sceptical views on being 
unlikely to meet any needs as yet unidentified.
4.1.1 Features of good design
One of the most cited ‘good’ technology examples is the iPad. From the ergo-
nomic and design perspectives, iPad and other ‘good’ designs have all or most of the 
following features:
• Natural and intuitive navigation and transaction with a clear and consistent 
structure such that related things are together;
• Simple to use for easy and common tasks in plain language;
• Straightforward visualisation or complexity is not at all evident;
• Embedded reversibility and tolerance principle to allow easy corrections 
through undo and redo;
• Large keypad or touchpoints to avoid making errors;
• Visible options without distraction;
• Built-in feedback available so the user is informed of actions or changes;
• Tolerating varied inputs and sequences; and
• Maintaining consistency with purpose so the user does not have to rethink and 
remember.
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The ‘good’ technology can encourage engagement as it offers independence, 
allows the user to understand what they are doing and the needs it will meet. It does 
not require any special expertise or skills and its navigation elements are completely 
clear. Evidence is pointing towards some new technologies being poorly designed 
and not meeting many of these criteria, thus making them distinctly unattractive to 
older people. There are lessons here for all design of technology.
4.1.2 Inclusive design and Norman’s principles
Inclusive Design is based on an explicit understanding of users, tasks, and 
environments, who are involved throughout the design and development stages. 
User-centred evaluation drives and refines the design (e.g. Kansei engineering); 
and the process is iterative, i.e. design-prototype-test-modify repeated.
In addition, design must take into account Norman’s [69] main principles:
• Visibility – the technology must show its functions to the user, “if instruction is 
needed the design has failed”.
• Conceptual models – the designer’s model of how the user perceives the  
operation of the device or technology, if there is none, we make up our own.
• Mapping – relationship between the controls and the resulting effects.
• Feedback – showing the effect of every action: is the effect immediately  
obvious? Visual is not enough may need auditory.
• Affordance – appropriate actions, provide clues to how the technology is  
operated, and define how it will be used.
• Constraints – lead to inappropriate actions, difficult to use, choices 
constrained.
4.1.3 Engaging older people with new technology.
Engaging older people with new and emerging technologies is fundamental. As 
the proportion of older people grows, there will be a concomitant increase in those 
people with functional decline, who will have specific needs at a personal level. 
People with mild but undiagnosed dementia will have different needs to those with 
some physical incapacities. We need to establish the design parameters of how tech-
nology can be bespoke and easily operationalised to meet user needs. For example, 
algorithms can and should be developed to take the user towards those functions 
they need and to direct them away from what they do not want or need, thus 
reducing over-functionality- a much-cited dis-benefit of technology. A particular 
and potentially problematic issue for design is that solutions for one disability may 
present problems for another. Only inclusive, user-centred and participatory design 
can respond to this challenge and has the additional benefit in designing services 
and products usable by those with the lowest tech-savviness.
What needs to change is the way the design process works, involving older 
people on an inclusive basis, with consultative teams of older people with mixed 
levels of tech-savviness to ascertain the types and depths of need, the prototypes 
developed for trial uses, with feedback and a repeated iterative process until the 
older users are content. Every Government should produce a Code of Practice 
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relating to the design of technology being user-centred to promote simple, intuitive, 
adaptable and possibly adaptive human machine interactions to meet individual 
users’ needs.
4.2 Personalised and bespoke travelling
“Inclusive travel” means that a trip is door-to-door, usually undertaken by a 
variety of modes including active ones and usable by everyone. The trip-maker 
requires knowledge of travel mode changes, parking, walking distance, accessibility 
at interchanges, facilities at various points in the trip (e.g. for meals, toilets, seat-
ing, escalator or lift), what to do in case of disruption, and details of destinations. 
The key hurdles on a trip include physical access/egress barriers, lack of accessible 
real-time trip information, route mapping, affordable and accessible technology, 
availability and reliability of support, and reliable multi-operator trip information.
However no ‘seamless’ or inclusive multi-modal travel is going to happen until 
all travel-related data are opened up, from both private and public sectors alike. 
This includes not only operational data, capacities and on board and in-situ facili-
ties, but also information on:
• Accessibility at all levels including road surfaces, curbs, ramps, cycle lanes, 
walking distances, ticketing, boarding, alighting, resting places, parking and 
on-board seating availabilities, reservation choices, and access to facilities, etc.;
• Safety and comfort including access to support, flexible pedestrian/cyclist 
crossing times, road priority, visibility of vulnerable road users, detailed 
descriptions of spaces, seats and facilities, smart ticketing, etc.; and
• Costs and payment channels and methods.
This list is not exhaustive and more can be added, which leads to the need for 
new forms of data becoming increasingly available and integrated. “Citizen data”, 
coming from individual users, can provide ratings, reviews, updates on current 
status and even personal information. This can help travellers in selection and use 
of services and products; it can also help service and operation providers, design-
ers and developers to identify accessibility gaps, shortcomings and improvements. 
Examples of how citizen data are obtained currently include social media, apps and 
blogs, whereby citizens add information that will be of use to other people.
4.2.1 Intelligent mobility
The Internet of Things (IoT) has the potential to embed the smartness into 
everyday objects and enable them to send and receive data. Infrastructure under-
pinned by IoT will make it possible for open data to be fully employed for the future 
of intelligent mobility.
Intelligent mobility needs to be considered in terms of not only the technology 
and the solutions to problems such as congestion, pollution and even the “lack of 
joined up thinking” between different means of travel, but also the focus on users. 
Psychological issues of users need to be addressed if intelligent mobility is to work, 
understanding particularly the different needs and preferences represented by the 
increasing numbers of over 85 yrs. Autonomous vehicles (AVs) operating door-to-
door, One-to-X user(s) and demand-responsive transport services could present a 
better solution for this group than trying to help them undertake multi-mode trips.
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MaaS is perhaps most relevant to those aged 85 + yrs., especially those who may 
be more vulnerable, live alone or are potentially isolated and may be ‘dependent 
passengers’ and thus are likely to be those needing a personalised service. However 
this appears to present the greatest challenge in MaaS. These people can be early 
adopters once transport policy is changed to facilitate the development of person-
alised travel. A place to start might be the full integration of patient and health/
hospital transport without it taking 9 hours to get people back home and this could 
then be extended, for example, to include shopping.
Transport operators, network providers and local and national governments 
are among the many stakeholders and there are indeed many beneficiaries, not 
just older people. However it has many challenges, including opening up of all 
travel and user data, both public and private, identifying physical and information 
gaps in the detail necessary to allow access and egress. There is a need to integrate 
accessibility-related travel and destination information into personalised travel 
information necessary to maximise mobility; the information needs to be e more 
intuitive and creative in its presentation.
We also need to redefine future public transport. With the rise of AVs and other 
advanced technologies, future changes such as car ownership and dependency 
must be anticipated in a world where there is a great uncertainty in future mobility 
patterns.
4.3 Adapting technology to suit all users including the ‘not tech-savvy’
Most technologies are not designed with older people in mind. Designers need 
to understand the criteria that people use to discriminate “good” from “bad” design 
of technology, consider the actual meaning of utility and relevance (of products, 
devices) to older users. The development and implementation of freely accessible 
‘learning’ apps and websites that provide location details, images and dimension 
details to enable real and accurate travel choices to be made for use on both personal 
devices and in-situ guides is important and can make good use of Citizen data, if 
only this can be opened up, as mentioned above.
4.3.1 The role of ‘nudge’
So long as technology continues to develop, there will always be varying levels of 
tech-savviness However changing and improving access and mobility in relation to 
transport does not need to involve making people more ‘tech-savvy’: we can achieve 
small behaviour changes by using the behavioural economics concept of ‘nudging’ 
[70], which means that new technology must appear, to ALL people who are non-
tech-savvy, to be working in ways they already recognise, see as easy to use and as 
useful. Some of the ‘nudges’ include:
• Start from the base of ‘good technology’ i.e. devices most people have or may 
be familiar with, e.g. iPad or similar, that can then be used as a platform for 
further new developments and apps.
• Encourage people by using their own cohort: for example technology suppli-
ers and services providers could increase the presence of older staff at public 
transport interchanges.
• Run regular attitude and behaviour change campaigns that nudge by focusing 
on already identified user needs and likely future needs.
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• Invest in innovative and creative forms of human machine interactions 
in terms of ‘learning’ functions and accessibility of current ‘help’ functions 
for older travellers and ascertain the best methods to improve confidence 
through use.
• Produce a guide for the physical design attributes of display and control 
features, especially applicable to those in close geographical areas where all 
relevant information, such as on-board, interchanges, stops and stations, can 
be shared; this relates also to ‘learning apps’ mentioned above.
4.3.2 Ergonomic design features
Many people will get slower, their working memory will decline, they will 
have more problems with divided attention but they may still want to do many 
or all the things they used to, and technology can be a major part of that. A lot of 
good ergonomic knowledge exists but does not often seem to permeate into good 
or appropriate design, and so there is a list of ergonomic and design features that 
remain problematic and should be addressed:
• Technology must present in a way that focuses on memory support, allowing 
for actions made to be reversed and contain sufficient appropriate prompts.
• Algorithms and systems within new technology must be developed that allows 
users to find the relevant information and not be distracted by irrelevant or 
unneeded instructions or information. Either that or the technology should be 
a lot less complex.
• The technology should contain the option to look at previous successful 
behaviours to aid those with memory problems.
• Over-functionality swamping the usual usage. It may intimidate users with 
low skill levels. There is a variety of good pictorial style algorithms that do not 
appear to be used.
• Integrated technology has mixed potential: to be a wonderful game-changer 
but also complex, difficult to understand and threatening control or indepen-
dence. We need to understand how older people may choose to disengage and 
engage with it, when and why.
4.3.3 Some solutions are here now, if we choose to introduce them
Addressing many of the points identified will take time as they require signifi-
cant additional work, changes in behaviour or amendments to legislation. However 
there are a number of issues where solutions and improvements seem to be readily 
available or just require minor changes to current material and legislation:
• More larger and ergonomic displays with touchscreen technology for journeys 
and destinations, e.g. transport interchanges and stations.
• Make it easy and simple to interact with technology in every day behaviour and 
in public areas or with public services, so that it does not deter people whether 
tech-savvy or not.
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• Assess support systems in terms of their responsiveness and ease of use and 
understanding: we already have the knowledge to produce better designed 
instruction and manuals. Help in “setting up” and operating computers is 
needed and help services should avoid scripted answers that deter users.
• Make personalised and self-paced learning available when introducing new 
technologies.
• Provide ‘senior’ preference settings (e.g. larger pictograms, simpler buttons, 
reduced complexity) and simplified navigation
• Enabling more personalization of over-functional complex controls on 
interfaces.
5. Conclusions
We know that as we get older, several cognitive and other psychological aspects 
decline and a few others improve. In addition there are sometimes other deteriora-
tions of which we may be unaware such as decline due to illness. In addition, there 
will be more and more both able bodied and incapacitated people for the next two 
decades, at least in most countries.
These things all put increasing requirements onto transport of all kinds. In 
addition, psychologically, people like their own space in transport, so the future 
must allow for both public and private means of transport and must be increasingly 
accessible if older travellers are to engage.
The future will not be the same as at present, nor will it necessarily be a modi-
fied version of the present. For certain, we will see electric vehicles of all types, and 
may also see as many or even more vehicles than at present. The problem of vehicle 
emissions will largely go away, and within two decades in most developed coun-
tries. There will be AVs in increasing numbers that essentially must be adaptive to 
humans in control of other vehicles. Public transport will use Big Data and IoT such 
that individual travellers can link their own information and convenience needs to 
the transport availability and will use simple and easy apps on iPad-type devices 
and eventually wearable devices. For older people, there has to be a full develop-
ment of MaaS so that personalisable public transport is available for those choosing 
not to own a programmable AV of their own, or for those no longer able to drive but 
who seek independence.
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